Activated protein C attenuates systemic lupus erythematosus and lupus nephritis in MRL-Fas(lpr) mice.
Systemic lupus erythematosus (SLE) is a chronic autoimmune disease leading to inflammatory tissue damage in multiple organs (e.g., lupus nephritis). Current treatments including steroids, antimalarials, and immunosuppressive drugs have significant side effects. Activated protein C is a natural protein with anticoagulant and immunomodulatory effects, and its recombinant version has been approved by the U.S. Food and Drug Administration to treat severe sepsis. Given the similarities between overshooting immune activation in sepsis and autoimmunity, we hypothesized that recombinant activated protein C would also suppress SLE and lupus nephritis. To test this concept, autoimmune female MRL-Fas(lpr) mice were injected with either vehicle or recombinant human activated protein C from week 14-18 of age. Activated protein C treatment significantly suppressed lupus nephritis as evidenced by decrease in activity index, glomerular IgG and complement C3 deposits, macrophage counts, as well as intrarenal IL-12 expression. Further, activated protein C attenuated cutaneous lupus and lung disease as compared with vehicle-treated MRL-Fas(lpr) mice. In addition, parameters of systemic autoimmunity, such as plasma cytokine levels of IL-12p40, IL-6, and CCL2/MCP-1, and numbers of B cells and plasma cells in spleen were suppressed by activated protein C. The latter was associated with lower total plasma IgM and IgG levels as well as lower titers of anti-dsDNA IgG and rheumatoid factor. Together, recombinant activated protein C suppresses the abnormal systemic immune activation in SLE of MRL-Fas(lpr) mice, which prevents subsequent kidney, lung, and skin disease. These results implicate that recombinant activated protein C might be useful for the treatment of human SLE.